Loss-of-function mutations in the potassium-chloride cotransporter KCC3 lead to Andermann syndrome, a severe sensorimotor neuropathy characterized by areflexia, amyotrophy and locomotor abnormalities. The molecular events responsible for axonal loss remain poorly understood. Here, we establish that global or neuron-specific KCC3 loss-of-function in mice leads to early neuromuscular junction (NMJ) abnormalities and muscular atrophy that are consistent with the pre-synaptic neurotransmission defects observed in patients. KCC3 depletion does not modify chloride handling, but promotes an abnormal electrical activity among primary motoneurons and mislocalization of Na + /K + -ATPase α1 in spinal cord motoneurons. Moreover, the activity-targeting drug carbamazepine restores Na + /K + -ATPase α1 localization and reduces NMJ denervation in Slc12a6 −/− mice. We here propose that abnormal motoneuron electrical activity contributes to the peripheral neuropathy observed in Andermann syndrome.
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Introduction
Andermann syndrome is an autosomal recessive neurodevelopmental and neurodegenerative disorder characterized by peripheral neuropathy with variable agenesis of the corpus callosum (ACCPN) (Larbrisseau et al., 1984; Mathieu et al., 1990) , hypotonia and amyotrophy (DeBraekeleer et al., 1993) and is caused by mutations within the cationchloride cotransporter KCC3 (Howard et al., 2002) .
KCC3-deficient mice reproduce the typical ACCPN sensorimotor histophysiopathology, displaying impaired locomotor and sensorimotor gating capacities and decreased peripheral nerve conduction (Howard et al., 2002; Boettger et al., 2003; Sun et al., 2010; Shekarabi et al., 2012) . Axonal swelling, neurodegeneration and hypomyelination of the sciatic nerve seem to account for the peripheral neuropathy. Both enveloping glial cells and demyelinating events have been proposed as the primary events responsible for reduced nerve conduction and neurodegeneration in mice and patients (Howard et al., 2002; Dupre et al., 2003; Sun et al., 2010) . However, neuron-specific KCC3 deletion Neurobiology of Disease 106 (2017) [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] 
